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Description 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

This  invention  relates  to  a  wire-dot  printer,  and 
more  particularly,  to  a  printing  head  of  such  a  printer 
including  actuating  devices  for  driving  dot-impact 
wires  or  rods  comprising,  for  example,  electro-distor- 
tion  devices. 

2.  Description  of  the  Related  Art 

Recently,  high-speed  wire-dot  printing  heads 
have  become  widely  used,  and  accordingly,  to  drive 
dot-impact  wires  or  rods  of  such  a  high-speed  printing 
head,  an  actuating  means  comprising  electro  or  mag- 
netic-distortion  devices  has  been  developed  and 
used  instead  of  the  conventional  electromagnet  type 
driving  elements. 

For  example,  page  92  of  "NIKKEI  (Japan  Eco- 
nomic)  MECHANICAL"  issued  on  March  12,  1984, 
suggests  that  a  printing  head  including  such  electro- 
distortion  devices  is  used.  This  electro-distortion  ele- 
ment  is  formed  by  the  following  steps:  preparing  a 
plurality  of  green  sheets  made  of  piezo-electric  cer- 
amics,  forming  a  metal  paste  film  on  one  surface  of 
each  of  the  green  sheets  to  form  an  inner  electrode, 
and  laminating  and  sintering  the  plurality  of  green 
sheets. 

To  provide  a  printing  head  using  such  an  actuat- 
ing  device,  a  means  for  effectively  enlarging  the  very 
small  displacement  of  such  an  electro-distortion  ele- 
ment  is  required.  Such  means  are  shown  in  JP-A-59 
16767. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide  a 
wire-dot  printer  having  a  printing  head  including  elec- 
tro-distortion  devices  for  driving  dot-impact  wires  or 
rods,  capable  of  effectively  enlarging  the  very  small 
displacements  of  such  actuating  devices  so  as  to 
drive  the  dot-impact  wires  or  rods. 

According  to  the  present  invention,  there  is  pro- 
vided  a  printing  head  comprising:  a  frame;  a  plurality 
of  impact  printing  wires  constituting  a  wire-dot  matrix; 
anda  plurality  of  actuators  for  driving  the  impact  print- 
ing  wires,  respectively;  each  of  the  actuators  compris- 
ing:  a  movable  member  to  which  one  of  the  impact 
printing  wires  is  connected;  an  electro-distortion  de- 
vice;  a  first  resilient  member  having  one  end  connect- 
ed  via  the  electro-distortion  device  to  the  frame  and 
the  other  end  connected  to  the  movable  member;  and 
a  second  resilient  member  arranged  substantially 
parallel  to  the  first  resilient  member  and  having  one 
end  connected  to  the  frame  and  the  other  end  con- 

nected  to  said  movable  member;  so  that  a  displace- 
ment  of  the  electro-distortion  device  is  enlarged  by 
the  movable  member  and  transmitted  to  the  impact 
printing  wire;  characterized  in  that  a  third  resilient 

5  member  arranged  substantially  perpendicular  to  the 
first  and  second  resilient  members  has  one  end  con- 
nected  to  the  frame  and  the  other  end  connected  to 
the  movable  member. 

In  another  aspect  of  the  present  invention,  there 
10  is  provided  a  printing  head  comprising:  a  frame;  a 

plurality  of  impact  printing  wires  constituting  a  wire- 
dot  matrix;  and  plurality  of  actuators  for  driving  the  im- 
pact  printing  wires,  respectively;  each  of  the  actuators 
comprising:  a  movable  member  to  which  one  of  the 

15  impact  printing  wires  is  connected;  and  an  electro-dis- 
tortion  device  having  one  end  connected  to  the  frame 
and  the  other  end  connected  to  the  movable  member 
fordriving  the  movable  memberin  such  a  manner  that 
a  displacement  of  the  electro-distortion  device  is  en- 

20  larged  by  the  movable  member  and  transmitted  to  the 
impact  printing  wire;  characterized  in  that  the  respec- 
tive  ends  of  the  electro-distortion  device  are  connect- 
ed  to  each  other  by  a  pretensioned  resilient  member. 

In  still  another  aspect  of  the  present  invention, 
25  there  is  provided  a  printing  head  comprising:  a  frame; 

a  plurality  of  impact  printing  wires  constituting  a  wire- 
dot  matrix;  and  a  plurality  of  actuators  for  driving  the 
impact  printing  wires,  respectively;  each  of  the  actua- 
tors  comprising:  a  movable  member  to  which  one  of 

30  the  impact  printing  wires  is  connected;  an  electro-dis- 
tortion  device;  a  first  resilient  member  having  one  end 
connected  via  the  electro-distortion  device  to  the 
frame  and  the  other  end  connected  to  the  movable 
member;  and  a  second  resilient  member  arranged 

35  substantially  parallel  to  the  first  resilient  member  and 
having  one  end  connected  to  the  frame  and  the  other 
end  connected  to  the  movable  member;  so  that  a  dis- 
placement  of  the  electro-distortion  device  is  enlarged 
by  the  movable  member  and  transmitted  to  the  impact 

40  printing  wire;  characterized  in  that  a  restricting  mem- 
ber  is  provided  between  the  electro-distortion  device 
and  the  frame  for  restricting  the  displacement  of  the 
electro-distortion  device  in  a  direction  substantially 
perpendicular  to  the  first  and  second  resilient  mem- 

45  bers. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  partial  perspective  view  of  a  printing 
so  head,  particularly  an  actuator  for  driving  dot-im- 

pact  wires  or  rods  of  a  printer; 
Figure  2A  is  a  front  view  of  a  first  embodiment  of 
an  actuating  means  for  driving  a  dot-impact  wire 
or  rod  according  to  the  present  invention; 

55  Figure  2B  is  a  view  taken  along  the  line  X-X  in  Fig. 
2A; 
Figure  3  shows  an  example  of  a  prior  art  actuating 
means; 
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Figure  4  is  a  front  view  of  a  second  embodiment 
of  the  actuating  means  for  driving  a  dot-impact 
wire  or  rod  according  to  the  present  invention; 
Figure  5  shows  another  example  of  a  prior  art  ac- 
tuating  means; 
Figure  6  is  a  front  view  of  a  third  embodiment  of 
the  actuating  means  for  driving  a  dot-  impact  wire 
or  rod  according  to  the  present  invention;  and, 
Figure  7  shows  still  another  example  of  a  prior  art 
actuating  means. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  now  to  Figs.  1,  2A  and  2B,  a  printing 
head  of  a  dot-impact  printer  according  to  the  present 
invention  is  illustrated  wherein  the  printing  head  10 
comprises  a  cylindrical  housing  20  and  a  plurality  of 
actuators  30  arranged  radially  in  the  cylindrical  hous- 
ing  20. 

Each  of  the  actuators  30  comprises  an  electro- 
distortion  device  2,  an  impact  printing  wire  6,  a  frame 
11,  a  movable  member  (or  armature)  12,  a  first  resil- 
ient  member  13,  a  second  resilient  member  14,  and  a 
resilient  connecting  (or  third  resilient)  member  15. 

The  frame  11  is  substantially  L-shaped,  having  a 
base  11a  and  a  side  wall  11b  extending  substantially 
perpendicular  to  the  base  11a.  The  electro-distortion 
device  2,  such  as  a  piezo-electric  device,  has  a  base 
portion  2a  mounted  on  the  frame  base  1  1a  and,  there- 
fore,  the  top  free  end  of  the  electro-distortion  device 
2  is  displaced  upward  when  an  electric  power  is  sup- 
plied  to  the  electro-distortion  device  2. 

The  impact  printing  wire  6  is  fixed  to  an  end  of  the 
movable  member  12  at  a  position  A  thereof.  A  plurality 
of  such  printing  wires  6  driven  by  the  respective  ac- 
tuators  30  constitute  a  wire-dot  matrix. 

The  first  resilient  member  1  3  is  fixedly  connected 
at  the  lower  end  thereof  to  the  top  end  of  the  electro- 
distortion  device  2  and  extends  upward  in  the  same 
direction  as  the  displacement  of  the  electro-distortion 
device  2.  The  first  resilient  member  13  is  also  fixedly 
connected  at  the  upper  end  thereof  to  the  movable 
member  12  at  a  position  B  thereof. 

The  second  resilient  member  14  is  arranged  in 
parallel  to  the  first  resilient  member  13  and  fixedly 
connected  at  the  lower  end  thereof  to  the  side  wall  11b 
of  the  frame  1  at  a  position  E.  The  upper  end  of  this 
second  resilient  member  14  is  fixedly  connected  to 
the  movable  member  12  at  a  position  C  thereof. 

A  distance  from  the  first  position  A  to  the  second 
position  B  is  much  larger  than  a  distance  from  the  sec- 
ond  position  B  to  the  third  position  C,  so  that  a  dis- 
placement  of  the  electro-distortion  device  2  can  be 
enlarged  by  the  movable  member  12  and  transmitted 
to  the  impact  printing  wire  6,  as  will  be  mentioned  lat- 
er. 

According  to  this  embodiment,  a  resilient  con- 

necting  (or  third  resilient)  member  15  made  of,  for  ex- 
ample,  a  metal  wire  having  a  circular  cross-section, 
extends  substantially  perpendicular  to  the  first  and 
second  resilient  members  13  and  14  which  comprise 

5  metal  strips  arranged  in  parallel  to  each  other.  The 
connecting  wire  15  has  one  end  fixedly  connected  to 
the  movable  member  12  at  a  position  D  thereof  and 
the  other  end  fixedly  connected  to  the  side  wall  11b 
of  the  frame  11  at  a  position  F  thereof,  and  passes 

10  through  respective  openings  16  of  the  resilient  mem- 
bers  13  and  14,  as  shown  in  Fig.  2B.  The  position  D 
is  located  nearer  the  frame  base  11a  with  respect  to 
a  plane  on  which  the  positions  B  and  C  lie.  Also,  the 
position  F  is  located  opposite  the  position  D  with  re- 

15  spect  to  the  second  resilient  member  14. 
The  operations  of  the  printing  head  of  this  em- 

bodiment  according  to  the  present  invention  will  now 
be  described.  When  printing,  an  electric  power  is  sup- 
plied  via  a  driving  circuit  (not  shown)  to  the  electro- 

20  distortion  device  2  for  a  predetermined  time.  In  this 
case,  the  upper  portion  of  the  electro-distortion  de- 
vice  2  is  displaced  upward  and,  therefore,  the  mov- 
able  member  12  is  turned  in  the  counterclockwise  di- 
rection  in  Fig.  2.  Accordingly,  the  displacement  of  the 

25  electro-distortion  device  2  is  enlarged  by  the  movable 
member  12  and  transmitted  to  the  impact  printing  wire 
6  which  moves  upward,  as  shown  by  an  arrow  P,  to 
conduct  a  dot-printing.  After  the  printing  operation  is 
finished,  the  movable  member  12  and  the  first  and 

30  second  resilient  members  13  and  14  are  returned  to 
their  original  positions. 

According  to  this  embodiment,  due  to  the  exis- 
tence  of  the  resilient  connecting  member  15  passing 
through  the  first  and  second  resilient  members  1  3  and 

35  14,  the  movements  or  deformations  of  these  two  re- 
silient  members  13  and  14  are  restricted  in  such  a 
manner  that  a  "high  dimensional  deformation",  as 
mentioned  below,  can  be  eliminated.  Therefore,  a  sta- 
ble  and  high-speed  printing  operation  can  be  attained. 

40  Figure  3  shows  a  printing  head  known  in  the  prior 
art.  In  this  prior  art,  when  an  electric  power  is  supplied 
to  the  electro-distortion  device  2,  the  upper  portion  of 
the  electro-distortion  device  2  is  displaced  upward, 
and  thus  the  first  resilient  member  13  is  subjected  to 

45  a  compression  force.  As  a  result,  the  first  and  second 
resilient  members  13  and  14  deform  leftward  as 
shown  at  13'  and  14',  and  thus  the  movable  member 
12  is  turned  in  the  counterclockwise  direction  as 
shown  by  a  dotted  line  in  Fig.  3.  Accordingly,  the  im- 

50  pact  printing  wire  6  moves  upward,  as  shown  by  an  ar- 
row  P,  to  conduct  a  dot-printing. 

In  the  prior  art  as  shown  in  Fig.  3,  however,  since 
there  is  no  resilient  connecting  member  1  5  for  restrict- 
ing  the  movements  of  the  first  and  second  resilient 

55  members  1  3  and  14,  these  resilient  members  1  3  and 
14  deform  in  a  "high  dimensional  deformation"  as 
shown  by  the  dotted  lines  13'  and  14'  in  Fig.  3,  at  the 
time  of  an  impact  operation  by  the  impact  printing  wire 

3 
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6,  and  this  high  dimensional  deformation  causes  va- 
rious  problems;  i.e.,  the  printing  operation  is  unstable 
and  a  high  speed  operation  cannot  be  obtained. 

Figure  4  illustrates  a  second  embodiment  of  a 
printing  head  according  to  the  present  invention,  and 
Fig.  5  illustrates  a  corresponding  prior  art.  In  Figs.  4 
and  5,  the  printing  head  includes  a  plurality  of  actua- 
tors  each  comprising  a  movable  member  31  (21)  to 
which  an  impact  printing  wire  24  is  connected.  An 
electro-distortion  device  23  has  a  lower  end  connect- 
ed  to  the  frame  25  via  a  connecting  member  26  and 
an  upper  end  connected  to  a  movable  member  31  (21  ) 
via  a  connecting  member  27  for  driving  the  movable 
member31  (21)  in  such  a  mannerthata  displacement 
of  the  electro-distortion  device  23  is  enlarged  by  the 
movable  member  31  (21)  and  transmitted  to  the  im- 
pact  printing  wire  24. 

In  the  prior  art  as  shown  in  Fig.  5,  since  the  elec- 
tro-distortion  device  23  has  a  relatively  weak  tension 
strength,  the  movable  member  21  is  pretensioned  in 
such  a  manner  that,  when  the  electro-distortion  de- 
vice  23  is  not  energized,  the  movable  member  21  re- 
siliency  deforms  from  a  position  (a)  indicated  by  a  dot- 
ted  line  to  a  position  (b)  indicated  by  a  solid  line.  In 
other  words,  a  stress  corresponding  to  an  initial  strain 
8P  is  exerted  on  the  elastic  supporting  portion  22,  and 
thus  the  electro-distortion  device  23  is  subjected  to  a 
corresponding  compression  force  to  compensate  the 
above-mentioned  drawbacks  of  the  electro-distortion 
device  23.  When  printing,  an  electric  power  is  sup- 
plied  to  the  electro-distortion  device  23  for  a  predeter- 
mined  time.  In  this  case,  the  upper  portion  (the  con- 
necting  member  27)  of  the  electro-distortion  device 
23  is  displaced  upward,  and  thus  the  elastic  support- 
ing  portion  22  is  further  resiliently  deformed  upward. 
Accordingly,  the  movable  member  21  is  deformed  by 
8  to  a  position  (c)  indicated  by  a  dotted  line.  This 
means  that  a  rate  of  maximum  enlargement  is  repre- 
sented  as  £2̂ V  The  point  is  the  center  of  rotation 
of  the  movable  member  21  ,  and  thus  the  movable 
member  21  is  turned  in  the  clockwise  direction  in  Fig. 
5  and  the  impact  printing  wire  24  moved  upward  to 
conduct  a  dot-printing.  After  the  printing  operation  is 
finished,  the  movable  member  21  returns  to  its  origi- 
nal  position  (b). 

As  mentioned  above,  in  the  prior  art  as  shown  in 
Fig.  5,  during  a  printing  operation,  the  elastic  support- 
ing  portion  22  is  subjected  to  a  stress  corresponding 
to  the  whole  strain  (8r  =  8P  +  8)  of  the  movable  member 
21,  which  makes  it  difficult  to  reduce  the  size  of  the 
elastic  supporting  portion  22. 

According  to  the  present  invention,  as  shown  in 
Fig.  4,  the  respective  ends  of  the  electro-distortion  de- 
vice  23,  i.e.,  the  lower  and  upper  connecting  members 
26  and  27,  are  connected  to  each  other  by  a  preten- 
sioned  resilient  member  33.  The  resilient  member  33 
can  be  made  of  an  elastic  wire  provided  at  the  respec- 
tive  ends  thereof  with  lower  and  upper  connecting 

portions  34  and  35,  which  can  be  fixed  to  the  connect- 
ing  members  26  and  27  by,  for  example,  not  shown 
screws.  Apairof  such  pretensioned  resilient  members 
33  may  be  provided  at  both  sides  of  the  electro-dis- 

5  tortion  device  23. 
Therefore,  according  to  the  present  invention,  a 

compression  load  is  exerted  on  the  electro-distortion 
device  23  due  to  the  pretensioned  resilient  member 
33,  and  thus,  it  is  no  longer  necessary  to  exert  an  in  i- 

10  tial  force  on  the  elastic  supporting  portion  32.  There- 
fore,  it  is  possible  to  reduce  the  sizes  of  the  various 
parts  of  the  printing  head,  including  the  elastic  sup- 
porting  portion  32,  and  increase  the  inherent  frequen- 
cy  of  the  movable  member  31,  and  thus  a  high  speed 

15  and  highly  reliable  printing  head  can  be  obtained. 
Figure  6  illustrates  a  third  embodiment  of  a  print- 

ing  head  according  to  the  present  invention,  and  Fig. 
7  illustrates  a  corresponding  prior  art.  The  embodi- 
ment  of  Fig.  6  is  similar  to  that  shown  in  Fig.  2A  and, 

20  therefore,  a  detailed  explanation  of  the  respective 
parts  will  be  omitted,  although  the  corresponding 
parts  are  indicated  by  the  same  reference  numerals. 

In  the  embodiment  shown  in  Fig.  6,  instead  of  the 
resilient  connecting  member  15  in  Fig.  2A,  a  restrict- 

25  ing  member  1  8  is  provided  in  such  a  manner  that  one 
end  thereof  is  fixedly  connected  to  the  upper  portion 
(connecting  member)  27  of  the  electro-distortion  de- 
vice  2  and  the  other  end  is  fixedly  connected  to  the 
side  wall  11b  of  the  frame  11,  for  restricting  the  dis- 

30  placement  of  the  electro-distortion  device  2  in  a  direc- 
tion  as  shown  by  an  arrow  H  substantially  perpendic- 
ular  to  the  first  and  second  resilient  members  1  3  and 
14.  The  restricting  member  18  comprises,  for  exam- 
ple,  a  metal  wire  extending  substantially  perpendicu- 

35  lar  to  the  direction  of  displacement  of  the  electro-dis- 
tortion  device  2. 

According  to  this  embodiment,  a  tension  stress 
generated  in  the  electro-distortion  device  2  during  a 
printing  operation  can  be  reduced,  since  the  electro- 

40  distortion  device  2  cannot  move  away  from  the  side 
wall  1  1  b  of  the  frame  1  1  ,  as  shown  by  an  arrow  H. 

In  the  prior  art  as  shown  in  Fig.  7,  since  such  a 
restricting  member  (18)  is  not  provided,  when  electric 
power  is  supplied  to  the  electro-distortion  device  2, 

45  the  upper  portion  27  of  the  electro-distortion  device  2 
is  displaced  upward,  and  thus,  due  to  the  effects  as 
a  bimetal,  the  first  and  second  resilient  members  13 
and  14  are  deformed  as  shown  by  an  arrow  I  shown 
by  dotted  lines.  Therefore,  the  movable  member  12  is 

so  turned  in  the  counterclockwise  direction  to  a  position 
shown  by  a  dotted  line  in  Fig.  7.  Due  to  such  defor- 
mation  I  of  the  first  and  second  resilient  members  13 
and  14,  the  lower  portions  of  these  members  13  and 
14  are  subjected  to  counteractions  in  a  direction  op- 

55  posite  to  I,  as  shown  by  an  arrow  H.  Therefore,  a 
bending  moment  is  exerted  on  the  electro-distortion 
device  2  to  deform  it  toward  H,  and  such  a  bending 
moment  has  an  affect  on  a  high  speed  operation  of 

4 
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the  electro-distortion  device  2,  and  may  damage  the 
electro-  distortion  device  2.  However,  according  to  the 
embodiment  shown  in  Fig.  6,  tension  stress  would  not 
be  generated  in  the  electro-distortion  device  2  as 
mentioned  above,  and  therefore,  the  electro-distor- 
tion  device  2  is  suitable  for  a  high  speed  operation. 

Claims 

1  .  A  printing  head  comprising:  a  frame;  a  plurality  of 
impact  printing  wires  constituting  a  wire-dot  ma- 
trix;  and  a  plurality  of  actuators  for  driving  said  im- 
pact  printing  wires,  respectively;  each  of  said  ac- 
tuators  comprising: 

a  movable  member  to  which  one  of  said 
impact  printing  wires  is  connected;  an  electro-dis- 
tortion  device;  a  first  resilient  member  having  one 
end  connected  via  said  electro-distortion  device 
to  said  frame  and  the  other  end  connected  to  said 
movable  member;  a  second  resilient  member  ar- 
ranged  substantially  parallel  to  said  first  resilient 
member  and  having  one  end  connected  to  said 
frame  and  the  other  end  connected  to  said  mov- 
able  member;  so  that  a  displacement  of  said  elec- 
tro-distortion  device  is  enlarged  by  said  movable 
member  and  transmitted  to  said  impact  printing 
wire; 

and  a  third  resilient  member  arranged  sub- 
stantially  perpendicular  to  said  first  and  second 
resilient  members;  characterized  in  that  said  third 
resilient  member;  has  one  end  connected  to  said 
frame  and  the  other  end  connected  to  said  mov- 
able  member. 

2.  A  printing  head  as  set  forth  in  claim  1,  wherein 
said  impact  printing  wire  is  connected  to  said 
movable  member  at  a  first  position  (A)  thereof; 
the  other  end  of  said  first  resilient  member  is  con- 
nected  to  said  movable  member  at  a  second  pos- 
ition  (B)  thereof;  the  other  end  of  said  second  re- 
silient  member  is  connected  to  said  movable 
member  at  a  third  position  (C)  thereof;  and  said 
first  position  is  opposite  to  said  third  position  with 
respect  to  said  second  position,  so  that  a  dis- 
placement  of  said  electro-distortion  device  is  en- 
larged  by  said  movable  member  and  transmitted 
to  said  impact  printing  wire. 

3.  A  printing  head  as  set  forth  in  claim  2,  wherein  a 
distance  from  said  first  position  to  said  second 
position  is  larger  than  a  distance  from  said  sec- 
ond  position  to  said  third  position. 

4.  A  printing  head  as  set  forth  in  claim  1,  wherein 
said  frame  is  substantially  L-shaped  having  a 
base  and  a  side  wall  extending  substantially  per- 
pendicular  to  said  base,  said  electro-distortion 

device  is  mounted  on  said  base,  and  said  one  end 
of  third  resilient  member  is  connected  to  said  side 
wall. 

5  5.  A  printing  head  as  set  forth  in  claim  4,  wherein 
said  other  end  of  said  third  resilient  member  is 
connected  to  said  movable  member  at  a  fourth 
position  (D)  thereof,  said  fourth  position  (D)  being 
located  toward  said  base  of  the  frame  with  re- 

10  spect  to  a  plane  in  which  the  second  and  third 
positions  (B,  C)  lie. 

6.  A  printing  head  as  set  forth  in  claim  1  ,  wherein 
said  third  resilient  member  comprises  a  wire  and 

15  said  first  and  second  resilient  members  comprise 
metal  strips  arranged  in  parallel  to  each  other  and 
substantially  perpendicular  to  said  third  resilient 
member  and  having  openings  through  which  said 
third  resilient  member  passes. 

20 
7.  A  printing  head  comprising:  a  frame;  a  plurality  of 

impact  printing  wires  constituting  a  wire-dot  ma- 
trix;  and  a  plurality  of  actuators  for  driving  said  im- 
pact  printing  wires,  respectively;  each  of  said  ac- 

25  tuators  comprising: 
a  movable  member  to  which  one  of  said 

impact  printing  wires  is  connected; 
an  electro-distortion  device  having  one 

end  connected  to  said  frame  and  the  other  end 
30  connected  to  said  movable  member  for  driving 

said  movable  member  in  such  a  manner  that  a 
displacement  of  said  electro-distortion  device  is 
enlarged  by  said  movable  member  and  transmit- 
ted  to  said  impact  printing  wire;  characterized  in 

35  that 
said  respective  ends  of  the  electro-distor- 

tion  device  are  connected  to  each  other  by  a  re- 
silient  member,  and  said  resilient  member  is  pre- 
tensioned. 

40 
8.  A  printing  head  as  set  forth  in  claim  7,  wherein  a 

pair  of  said  resilient  members  are  provided  at 
both  sides  of  said  electro-distortion  device. 

45  9.  A  printing  head  comprising:  a  frame;  a  plurality  of 
impact  printing  wires  constituting  a  wire-dot  ma- 
trix;  and  a  plurality  of  actuators  for  driving  said  im- 
pact  printing  wires,  respectively;  each  of  said  ac- 
tuators  comprising: 

so  a  movable  member  to  which  one  of  said 
impact  printing  wires  is  connected;  an  electro-dis- 
tortion  device;  a  first  resilient  member  having  one 
end  connected  via  said  electro-distortion  device 
to  said  frame  and  the  other  end  connected  to  said 

55  movable  member;  and  a  second  resilient  member 
arranged  substantially  parallel  to  said  first  resil- 
ient  member  and  having  one  end  connected  to 
said  frame  and  the  other  end  connected  to  said 

5 
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movable  member;  so  that  a  displacement  of  said 
electro-distortion  device  is  enlarged  by  said  mov- 
able  member  and  transmitted  to  said  impact  print- 
ing  wire;  characterized  in  that 

a  restricting  member  is  provided  between 
said  electro-distortion  device  and  said  frame  for 
restricting  the  displacement  of  said  electro-dis- 
tortion  device  in  a  direction  substantially  perpen- 
dicular  to  said  first  and  second  resilient  members. 

10.  A  printing  head  as  set  forth  in  claim  9,  wherein 
said  impact  printing  wire  is  connected  to  said 
movable  member  at  a  first  position  (A)  thereof; 
the  other  end  of  said  first  resilient  member  is  con- 
nected  to  said  movable  member  at  a  second  pos- 
ition  (B)  thereof;  the  other  end  of  said  second  re- 
silient  member  is  connected  to  said  movable 
member  at  a  third  position  (C)  thereof;  and  said 
first  position  is  opposite  to  said  third  position  with 
respect  to  said  second  position,  so  that  a  dis- 
placement  of  said  electro-distortion  device  is  en- 
larged  by  said  movable  member  and  transmitted 
to  said  impact  printing  wire. 

11.  A  printing  head  as  set  forth  in  claim  10,  wherein 
a  distance  from  said  first  position  to  said  second 
position  is  larger  than  a  distance  from  said  sec- 
ond  position  to  said  third  position. 

12.  A  printing  head  as  set  forth  in  claim  9,  wherein 
said  frame  is  substantially  L-shaped  having  a 
base  and  a  side  wall  extending  substantially  per- 
pendicular  to  said  base,  said  electro-distortion 
device  has  one  end  connected  to  said  base  and 
the  other  end  connected  to  said  first  resilient 
member,  and  said  restricting  member  has  one 
end  connected  to  said  side  wall  and  the  other  end 
connected  to  said  electro-distortion  device  in  the 
vicinity  of  the  other  end  thereof. 

13.  A  printing  head  as  set  forth  in  claim  9,  wherein 
said  restricting  member  comprises  a  metal  wire. 

Patentanspruche 

1.  Ein  Druckkopf  mit:  einem  Rahmen;  einerVielzahl 
von  Anschlagdrucknadeln,  die  eine  Nadelpunkt- 
matrix  bilden;  und  einerVielzahl  von  Betatigungs- 
organen  zum  Antreiben  der  entsprechenden  ge- 
nannten  Anschlagdrucknadeln;  wobei  jedes  der 
genannten  Betatigungsorgane  umfalit: 

ein  bewegliches  Glied,  mit  dem  eine  der 
genannten  Anschlagdrucknadeln  verbunden  ist; 
eine  Elektroverformungsvorrichtung;  ein  erstes 
elastisches  Glied,  das  mit  einem  Ende  uber  die 
genannte  Elektroverformungsvorrichtung  mit 
dem  genannten  Rahmen  verbunden  ist  und  mit 

dem  anderen  Ende  mit  dem  genannten  bewegli- 
chen  Glied  verbunden  ist;  ein  zweites  elastisches 
Glied,  das  im  wesentlichen  parallel  zu  dem  ge- 
nannten  ersten  elastischen  Glied  angeordnet  ist, 

5  und  mit  einem  Ende  mit  dem  genannten  Rahmen 
verbunden  ist  und  mit  dem  anderen  Ende  mit  dem 
genannten  beweglichen  Glied  verbunden  ist;  so 
dali  eine  Verschiebung  der  genannten  Elektro- 
verformungsvorrichtung  durch  das  genannte  be- 

10  wegliche  Glied  vergroliert  und  zu  der  genannten 
Anschlagdrucknadel  ubertragen  wird;  und  ein 
drittes  elastisches  Glied,  das  im  wesentlichen- 
senkrecht  zu  den  genannten  ersten  und  zweiten 
elastischen  Gliedern  angeordnet  ist;  dadurch  ge- 

15  kennzeichnet,  dali  das  genannte  dritte  elastische 
Glied  mit  einem  Ende  mit  dem  genannten  Rah- 
men  verbunden  ist  und  mit  dem  anderen  Ende  mit 
dem  genannten  beweglichen  Glied  verbunden 
ist. 

20 
2.  Ein  Druckkopf  nach  Anspruch  1  ,  bei  dem  die  ge- 

nannte  Anschlagdrucknadel  mit  dem  genannten 
beweglichen  Glied  an  einer  ersten  Position  (A) 
davon  verbunden  ist;  das  andere  Ende  des  ge- 

25  nannten  ersten  elastischen  Gliedes  mit  dem  ge- 
nannten  beweglichen  Glied  an  einer  zweiten  Po- 
sition  (B)  davon  verbunden  ist;  das  andere  Ende 
des  genannten  zweiten  elastischen  Glieds  mit 
dem  genannten  beweglichen  Glied  an  einer  drit- 

30  ten  Position  (C)  davon  verbunden  ist;  und  sich  die 
genannte  erste  Position  bezuglich  der  genannten 
zweiten  Position  gegenuber  der  genannten  drit- 
ten  Position  befindet,  so  dali  eine  Verschiebung 
der  genannten  Elektroverformungsvorrichtung 

35  durch  das  genannte  bewegliche  Glied  vergroliert 
und  zu  der  genannten  Anschlagdrucknadel  uber- 
tragen  wird. 

3.  Ein  Druckkopf  nach  Anspruch  2,  bei  dem  ein  Ab- 
40  stand  von  der  genannten  ersten  Position  zu  der 

genannten  zweiten  Position  grolier  als  ein  Ab- 
stand  von  der  genannten  zweiten  Postion  zu  der 
genannten  dritten  Position  ist. 

45  4.  Ein  Druckkopf  nach  Anspruch  1  ,  bei  dem  der  ge- 
nannte  Rahmen  im  wesentlichen  L-formig,  mit  ei- 
nem  Sockel  und  einer  Seitenwand,  ist,  die  sich  im 
wesentlichen  senkrecht  zu  dem  genannten  Soc- 
kel  erstreckt,  die  genannte  Elektroverformungs- 

50  vorrichtung  auf  dem  genannten  Sockel  montiert 
ist  und  das  genannte  eine  Ende  des  dritten  ela- 
stischen  Gliedes  mit  der  genannten  Seitenwand 
verbunden  ist. 

55  5.  Ein  Druckkopf  nach  Anspruch  4,  bei  dem  das  ge- 
nannte  andere  Ende  des  genannten  dritten  elasti- 
schen  Gliedes  mit  dem  genannten  beweglichen 
Glied  an  einer  vierten  Position  (D)  davon  verbun- 

6 
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den  ist,  welche  vierte  Position  (D)  bezuglich  einer 
Ebene,  in  der  sich  die  zweiten  und  dritten  Positio- 
nen  (B,  C)  bef  inden,  zum  genannten  Sockel  des 
Rahmens  zu  angeordnet  ist. 

6.  Ein  Druckkopf  nach  Anspruch  1  ,  bei  dem  das  ge- 
nannte  dritte  elastische  Glied  einen  Draht  umfalit 
und  die  genannten  ersten  und  zweiten  elasti- 
schen  Glieder  Metallstreifen  umfassen,  die  paral- 
lel  zueinander  und  im  wesentlichen  senkrecht 
zum  genannten  dritten  elastischen  Glied  ange- 
ordnet  sind  und  Offnungen  haben,  durch  die  das 
genannte  dritte  elastische  Glied  verlauft. 

7.  Ein  Druckkopf  mit:  einem  Rahmen;  einerVielzahl 
von  Anschlagdrucknadeln,  die  eine  Nadelpunkt- 
matrix  bilden;  und  einerVielzahl  von  Betatigungs- 
organen  zum  Antreiben  der  entsprechenden  ge- 
nannten  Anschlagdrucknadeln;  wobei  jedes  der 
genannten  Betatigungsorgane  umfalit: 

ein  bewegliches  Glied,  mit  dem  eine  der 
genannten  Anschlagdrucknadeln  verbunden  ist; 

eine  Elektroverformungsvorrichtung,  die 
mit  einem  Ende  mit  dem  genannten  Rahmen  ver- 
bunden  ist  und  mit  dem  anderen  Ende  mit  dem 
genannten  beweglichen  Glied  verbunden  ist,  zum 
Antreiben  des  genannten  beweglichen  Gliedes 
auf  solch  eine  Weise,  dali  eine  Verschiebung  der 
genannten  Elektroverformungsvorrichtung 
durch  das  genannte  bewegliche  Glied  vergroliert 
und  zur  genannten  Anschlagdrucknadel  ubertra- 
gen  wird;  dadurch  gekennzeichnet,  dali 

die  genannten  entsprechenden  Enden  der 
Elektroverformungsvorrichtung  durch  ein  elasti- 
sches  Glied  miteinanderverbunden  sind,  und  das 
genannte  elastische  Glied  vorgespannt  ist. 

8.  Ein  Druckkopf  nach  Anspruch  7,  bei  dem  ein 
Paar  der  genannten  elastischen  Glieder  an  bei- 
den  Seiten  der  genannten  Elektroverformungs- 
vorrichtung  vorgesehen  ist. 

9.  Ein  Druckkopf  mit:  einem  Rahmen;  einerVielzahl 
von  Anschlagdrucknadeln,  die  eine  Nadelpunkt- 
matrix  bilden;  und  einerVielzahl  von  Betatigungs- 
organen  zum  Antreiben  der  entsprechenden  ge- 
nannten  Anschlagdrucknadeln;  wobei  jedes  der 
genannten  Betatigungsorgane  umfalit: 

ein  bewegliches  Glied,  mit  dem  eine  der 
genannten  Anschlagdrucknadeln  verbunden  ist; 
eine  Elektroverformungsvorrichtung;  ein  erstes 
elastisches  Glied,  das  mit  einem  Ende  uber  die 
genannte  Elektroverformungsvorrichtung  mit 
dem  genannten  Rahmen  verbunden  ist  und  mit 
dem  anderen  Ende  mit  dem  genannten  bewegli- 
chen  Glied  verbunden  ist;  und  ein  zweites  elasti- 
sches  Glied,  das  im  wesentlichen  parallel  zu  dem 
genannten  ersten  elastischen  Glied  angeordnet 

ist  und  mit  einem  Ende  mit  dem  genannten  Rah- 
men  verbunden  ist  und  mit  dem  anderen  Ende  mit 
dem  genannten  beweglichen  Glied  verbunden 
ist;  so  dali  eine  Verschiebung  der  genannten 

5  Elektroverformungsvorrichtung  durch  das  ge- 
nannte  bewegliche  Glied  vergroliert  und  zu  der 
genannten  Anschlagdrucknadel  ubertragen  wird; 
dadurch  gekennzeichnet,  dali 

ein  Beschrankungsglied  zwischen  derge- 
10  nannten  Elektroverformungsvorrichtung  und 

dem  genannten  Rahmen  vorgesehen  ist,  zum  Be- 
schranken  der  Verschiebung  der  genannten 
Elektroverformungsvorrichtung  auf  eine  zu  den 
genannten  ersten  und  zweiten  elastischen  Glie- 

15  dern  im  wesentlichen  senkrechte  Richtung. 

10.  Ein  Druckkopf  nach  Anspruch  9,  bei  dem  die  ge- 
nannte  Anschlagdrucknadel  mit  dem  genannten 
beweglichen  Glied  an  einer  ersten  Position  (A) 

20  davon  verbunden  ist;  das  andere  Ende  des  ge- 
nannten  ersten  elastischen  Gliedes  mit  dem  ge- 
nannten  beweglichen  Glied  an  einer  zweiten  Po- 
sition  (B)  davon  verbunden  ist;  das  andere  Ende 
des  genannten  zweiten  elastischen  Gliedes  mit 

25  dem  genannten  beweglichen  Glied  an  einer  drit- 
ten  Position  (C)  davon  verbunden  ist;  und  sich  die 
genannte  erste  Position  bezuglich  der  genannten 
zweiten  Position  gegenuber  der  genannten  drit- 
ten  Position  befindet,  so  dali  eine  Verschiebung 

30  der  genannten  Elektroverformungsvorrichtung 
durch  das  genannte  bewegliche  Glied  vergroliert 
und  zu  der  genannten  Anschlagdrucknadel  uber- 
tragen  wird. 

35  11.  Ein  Druckkopf  nach  Anspruch  10,  bei  dem  ein  Ab- 
stand  von  der  genannten  ersten  Position  zu  der 
genannten  zweiten  Position  grolier  als  ein  Ab- 
stand  von  der  genannten  zweiten  Position  zu  der 
genannten  dritten  Position  ist. 

40 
12.  Ein  Druckkopf  nach  Anspruch  9,  bei  dem  der  ge- 

nannte  Rahmen  im  wesentlichen  L-formig,  mit  ei- 
nem  Sockel  und  einer  Seitenwand,  ist,  die  sich  im 
wesentlichen  senkrecht  zum  genannten  Sockel 

45  erstreckt,  die  genannte  Elektroverformungsvor- 
richtung  mit  einem  Ende  mit  dem  genannten  Soc- 
kel  verbunden  ist  und  mit  dem  anderen  Ende  mit 
dem  genannten  ersten  elastischen  Glied  verbun- 
den  ist,  und  das  genannte  Beschrankungsglied 

so  mit  einem  Ende  mit  der  genannten  Seitenwand 
verbunden  ist  und  mit  dem  anderen  Ende  mit  der 
genannten  Elektroverformungsvorrichtung  in  der 
Nahe  des  anderen  Endes  davon  verbunden  ist. 

55  13.  Ein  Druckkopf  nach  Anspruch  9,  bei  dem  das  ge- 
nannte  Beschrankungsglied  einen  Metalldraht 
umfalit. 
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Revendications 

1.  Tete  d'impression  comprenant  :  un  bati  ;  plu- 
sieurs  aiguilles  d'impression  par  percussion 
constituant  une  matrice  d'aiguilles  ;  et  plusieurs  5 
dispositifs  d'actionnement  servant  a  entraTner 
respectivement  lesdites  aiguilles  d'impression 
par  percussion  ;  chacun  desdits  dispositifs  d'ac- 
tionnement  comprenant  : 

un  element  mobile  auquel  est  connectee  10 
une  desdites  aiguilles  d'impression  par  percus- 
sion  ;  un  dispositif  a  electrodeformation  ;  un  pre- 
mier  element  elastique  dont  une  premiere  extre- 
mite  est  reliee  audit  bati  via  ledit  dispositif  a  elec- 
trodeformation  et  dont  I'autre  extremite  est  reliee  15 
audit  element  mobile  ;  un  deuxieme  element 
elastique  qui  est  dispose  de  maniere  sensible- 
ment  parallele  audit  premier  element  elastique  et 
dont  une  premiere  extremite  est  reliee  audit  bati 
et  I'autre  extremite  est  reliee  audit  element  mobi-  20 
le  ;  si  bien  qu'un  deplacement  dudit  dispositif  a 
electrodeformation  est  amplifie  par  ledit  element 
mobile  et  est  transmis  a  ladite  aiguille  d'impres- 
sion  par  percussion  ;  et  un  troisieme  element 
elastique  dispose  de  maniere  sensiblement  per-  25 
pendiculaire  auxdits  premier  et  deuxieme  ele- 
ments  elastiques  ; 

caracterisee  en  ce  que  ledit  troisieme 
moyen  elastique  est  connecte  par  une  premiere 
extremite  audit  bati  et  par  son  autre  extremite  au-  30 
dit  element  mobile. 

2.  Tete  d'impression  selon  la  revendication  1  ,  ou  la- 
dite  aiguille  d'impression  par  compression  est  re- 
liee  audit  element  mobile  en  une  premiere  posi-  35 
tion  (A)  de  celui-ci  ;  I'autre  extremite  dudit  pre- 
mier  element  elastique  est  reliee  audit  element 
mobile  en  une  deuxieme  position  (B)  de  celui-ci  ; 
I'autre  extremite  dudit  deuxieme  element  elasti- 
que  est  reliee  audit  element  mobile  en  une  troisie-  40 
me  position  (C)  de  celui-ci  ;  et  ladite  premiere  po- 
sition  est  opposee  a  ladite  troisieme  position  par 
rapport  a  ladite  deuxieme  position,  de  sorte  qu'un 
deplacement  dudit  dispositif  a  electrodeforma- 
tion  est  amplifie  par  ledit  element  mobile  et  est  45 
transmis  a  ladite  aiguille  d'impression  par  percus- 
sion. 

3.  Tete  d'impression  selon  la  revendication  2,  ou  la 
distance  comprise  entre  ladite  premiere  position  50 
et  ladite  deuxieme  position  est  plus  grande  que  la 
distance  comprise  entre  ladite  deuxieme  position 
et  ladite  troisieme  position. 

4.  Tete  d'impression  selon  la  revendication  1  ,  ou  le-  55 
dit  bati  possede  sensiblement  la  forme  d'un  L  et 
comprend  une  base  et  une  paroi  laterale  orientee 
de  maniere  sensiblement  perpendiculaire  a  ladite 

base,  ledit  dispositif  a  electrodeformation  est 
monte  sur  ladite  base,  et  ladite  premiere  extremi- 
te  du  troisieme  element  elastique  est  reliee  a  la- 
dite  paroi  laterale. 

5.  Tete  d'impression  selon  la  revendication  4,  ou  la- 
dite  autre  extremite  dudit  troisieme  element  elas- 
tique  est  reliee  audit  element  mobile  en  une  qua- 
trieme  position  (D)  de  celui-ci,  ladite  quatrieme 
position  (D)  etant  placee  en  direction  de  ladite 
base  du  bati  par  rapport  au  plan  dans  lequel  se 
trouvent  les  deuxieme  et  troisieme  positions  (B, 
C). 

6.  Tete  d'impression  selon  la  revendication  1  ,  ou  le- 
dit  troisieme  element  elastique  comprend  un  f  il  et 
lesdits  premier  et  deuxieme  elements  elastiques 
comprennent  des  bandes  metalliques  qui  sont 
disposees  parallelement  entre  elles  et  de  manie- 
re  sensiblement  perpendiculaire  audit  troisieme 
element  elastique  et  comportent  des  ouvertures 
par  lesquelles  passe  ledit  troisieme  element  elas- 
tique. 

7.  Tete  d'impression  comprenant  :  un  bati  ;  plu- 
sieurs  aiguilles  d'impression  par  percussion 
constituant  une  matrice  d'aiguilles  ;  plusieurs  dis- 
positifs  d'actionnement  servant  a  entraTner  res- 
pectivement  lesdites  aiguilles  d'impression  par 
percussion  ;  chacun  desdits  dispositifs  d'action- 
nement  comprenant  : 

un  element  mobile  auquel  est  reliee  une 
desdites  aiguilles  d'impression  par  percussion  ; 

un  dispositif  a  electrodeformation  dont  une 
premiere  extremite  est  reliee  audit  bati  et  I'autre 
extremite  est  reliee  audit  element  mobile  afin 
d'entraTner  ledit  element  mobile  de  maniere  qu'un 
deplacement  dudit  dispositif  a  electrodeforma- 
tion  soit  amplifie  par  ledit  element  mobile  et  trans- 
mis  a  ladite  aiguille  d'impression  par  percussion  ; 

caracterisee  en  ce  que  lesdites  extremites 
respectives  du  dispositif  a  electrodeformation 
sont  reliees  entre  elles  par  un  element  elastique, 
et  en  ce  que  ledit  element  elastique  est  soumis  a 
une  precontrainte. 

8.  Tete  d'impression  selon  la  revendication  7,  ou 
une  paire  desdits  elements  elastiques  sont  dispo- 
ses  des  deux  cotes  dudit  dispositif  a  electrodefor- 
mation. 

9.  Tete  d'impression  comprenant  :  un  bati  ;  plu- 
sieurs  aiguilles  d'impression  par  percussion 
constituant  une  matrice  d'aiguilles  ;  et  plusieurs 
dispositifs  d'actionnement  servant  a  entraTner 
respectivement  lesdites  aiguilles  d'impression 
par  percussion  ;  chacun  desdits  dispositifs  d'ac- 
tionnement  comprenant  : 

8 
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un  element  mobile  auquel  est  reliee  une 
desdites  aiguilles  d'impression  par  percussion  ; 
un  dispositif  a  electrodeformation  ;  un  premier 
element  elastique  dont  une  premiere  extremite 
est  reliee  audit  bati  via  ledit  dispositif  a  electrode-  5 
formation  et  dont  I'autre  extremite  est  reliee  audit 
element  mobile  ;  et  un  deuxieme  element  elasti- 
que  qui  est  dispose  de  maniere  sensiblement  pa- 
rallel  e  audit  premier  element  elastique  et  dont 
une  premiere  extremite  est  reliee  audit  bati  et  10 
I'autre  extremite  est  reliee  audit  element  mobile  ; 
si  bien  qu'un  deplacement  dudit  dispositif  a  elec- 
trodeformation  est  amplifie  par  ledit  element  mo- 
bile  et  est  transmis  a  ladite  aiguille  d'impression 
par  percussion  ;  15 

caracterisee  en  ce  qu'un  element  de  limi- 
tation  est  place  entre  ledit  dispositif  a  electrode- 
formation  et  ledit  bati  afin  de  limiter  le  deplace- 
ment  dudit  dispositif  a  electrodeformation  dans 
une  direction  sensiblement  perpendiculaire  aux-  20 
dits  premier  et  deuxieme  elements  elastiques. 

10.  Tete  d'impression  selon  la  revendication  9,  ou  la- 
dite  aiguille  d'impression  par  percussion  est  re- 
liee  audit  element  mobile  en  une  premiere  posi-  25 
tion  (A)  de  celui-ci  ;  I'autre  extremite  dudit  pre- 
mier  element  elastique  est  reliee  audit  element 
mobile  en  une  deuxieme  position  (B)  de  celui-ci  ; 
I'autre  extremite  dudit  deuxieme  element  elasti- 
que  est  reliee  audit  element  mobile  en  une  troisie-  30 
me  position  (C)  de  celui-ci  ;  et  ladite  premiere  po- 
sition  est  opposee  a  ladite  troisieme  position  par 
rapport  a  ladite  deuxieme  position,  si  bien  qu'un 
deplacement  dudit  dispositif  a  electrodeforma- 
tion  est  amplifie  par  ledit  element  mobile  et  est  35 
transmis  a  ladite  aiguille  d'impression  par  percus- 
sion. 

dit  element  de  limitation  est  constitue  par  un  fil 
metallique. 

11.  Tete  d'impression  selon  la  revendication  10,  ou  la 
distance  comprise  entre  ladite  premiere  position  40 
et  ladite  deuxieme  position  est  plus  grande  que  la 
distance  comprise  entre  ladite  deuxieme  position 
et  ladite  troisieme  position. 

12.  Tete  d'impression  selon  la  revendication  9,  ou  le-  45 
dit  bati  possede  sensiblement  la  forme  d'un  L  et 
comprend  une  base  et  une  paroi  laterale  orientee 
de  maniere  sensiblement  perpendiculaire  a  ladite 
base,  ledit  dispositif  a  electrodeformation  est  re- 
lie  par  une  premiere  extremite  a  ladite  base  et  par  50 
I'autre  extremite  audit  premier  element  elastique, 
et  ledit  element  de  limitation  est  relie  par  une  pre- 
miere  extremite  a  ladite  paroi  laterale  et  est  relie 
par  son  autre  extremite  audit  dispositif  a  electro- 
deformation  au  voisinage  de  I'autre  extremite  de  55 
celui-ci. 

13.  Tete  d'impression  selon  la  revendication  9,  ou  le- 
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